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(57) Abstract 

Compounds represented by general formula (I) or salts thereof and neuropeptide Y receptor antagonists containing the same as the 
active ingredient wherein R' represents hydrogen or lower alkyl; R^ represents lower alkyl, or R^ and R^ may form together lower 
alkylene optionally having oxygen interposed therein; R^ and R^ represents hydrogen at the same time or may form together a single bond; 
R^ and R^ represent hydrogen at the same time or may form together lower alkylidene optionally having oxygen interposed therein; R^ 
and R' independently represent each hydrogen, halogeno, nitro, hydroxy, lower alkyl, lower alkoxy, aryl, aralkyloxy, di(lower alkyl)amino, 
lower alkoxycarbonylamino or arylcarbonylamino. or R^ and R* may form together lower alkylene or a benzene ring ortho-fused with the 
adjacent ring; X represents oxygen or sulfUr; and Y represents methine or nitrogen. 




[I] 



- has. 7KKg. m7;i/+;us. igii7;i/=2 + '>S. 7 
y-;us> 7^;u4^;i/;i-+:/S, vM7;U4^;i/7 ^ yg. m7;u=3^i/ 
^;i/;frj:.;U7^ ys^U<{i7y-;b;^;U:f:-;i/7^ yS^S*^ X 



AE r^:fw&mmn 

AL r/wA-r 

AM T/U}t-r 

AT ;^h!;r 

AU ;*--:xh9y7 

AZ r-tf/u>'<w'i/+> 

B A ijfX^iT ■ 'N;p*;'3i=^e'-^ 

B B /<yP/< 

B E ^/i^'se- 

B F ://i-=^:f • 7 r y 
B G V 7 

B J -<-r> 

BR -/^i/JV 

BY ^^/k— 
CA 

CF ^^ry^)^ 

CG 

CH 

c I 3— hc^j^r-zu 
CM y 

CN tfiS 

CU ^5t— 

CY #^n;^ 
0 2 

D E hV 

DK xV-^-^ 

EE a:^ h = r 



E S > 

Fi y^>^>h* 

FR 77>'^ 

OA ;^fdf> 
GB 

GD ^^l^-fy 

G E ^/i^'yT 

GH ^— 

GM ^VfT 
GN 

GW :^i^T • 

GR :^^y'>^ 

HR ^ar^r 
Hu 

iD -rvK^^^v-r 

I E TW/l^9> K 

I L -^^ys-zu 

IN -< K 

IS r-i';^9>K 
IT y T 

J p p* 

KE ^-r 

KG 

KP At^n 

KR «$S 

KZ 



LR y^yr 
Ls h 

LT y hT=r 

LV ^h^^-fT 

MC *'^=> 

MD ^/UK-^T 

MG -^^iSTsistV 

MK -^-ir K^T IB -a—r/;^ 9 f/^r 

ML -^y 

MN ^Vifyu 

MR ^-y^f-T 

MW v^^?^ 
MX 

NE ^Li^i— yi' 
NL 

NO J—^t^s.— 

NZ -^i- i;-7:^K 

PL iJ?-5>K 

PT iJ?/wh;tr/U 

RO /u— vjiT 

R U a -VT 

SD 

SE y^'^x--'?^^ 



SG ■>>;yiK— 

S 1 J^DlTaiZir 

SK ;^DfyT«^7 

S L i^Ji? - U^^-j^ 
SN 

sz ;^7-;?7VK 

TD f*Y-K 



TG 
T J 
TM 
TR 
TT 



h-rf- 

UA tf^fy-i-r 

UG ^1S>¥ 

US ^|^@ 

UZ !>X^#:;^^v 

YU ^— =f— ;:^7trr 

ZA nr7')%im^ 

zw c;v^<7'3i 
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fit ^li ^ ^ 

W ^ fit ^ifi 

10 s 1982^, itTC^IuJ: »5 3^:J'irMck »9^f^46T^lll^tl:^c 

(Nature). 296^. 659H (1982^)], NPY It^Un^^^^V^^mnm^. 

»Mi U-C#< itfel::, =&ie7^;i/^>o^zJ}XlS?$ig3^©f^ffl^:^UT 

Tl^^o NPY0^tit9:4iiifiigjR*i^?i^jec ^^cy ;i/xb't^7 y >^ 

^ - :^ ■> 3 • + -:^;U . ;t y • '>7- ^ - (International jounal 
of obesity ) , 19 # , 517 H ( 1995 ^ ) ; i > K ^ U ^ u - 
(Endocrinology) s 133^, 1753S (1993^) ; r i^a • v^l'-^^yU- 
^tT'* 7 v^- (Britsh Jounal of Pharmacology). 95^. 419 
M (1988^)]e 

NPY im^uxii^mnmmzw^i-?> npy t oiit^^^n^ l 

T^^^tlSo b7t*^-:>T> NPY§:$<*J*Jjtj?iJ|i, NPY©{^ffl^?l^Pl±f 
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(Trends in Pharmacological Sciences)^ 

15^. 153H (1994:^)]o 

i^iJ' (Spectrochim. Acta), Part A, 51^, 2525 M (1995^) 
Jl^'Tyxhyi^-y (Chemical Abstracts) , 85 : 32761 :3-d 

b°7 > • + - . ;t y • ^ X ^ •> . y = X h y - (Eur.J.Med.Chem.) , 
23^. lllM (1988^) : 'J-<r-:tJU' Ti-:/ - t-i^'-y - ^ i 
U- (J.Organic Chemistry), 31 5-t, 1639M (1966^) :^mm49- 
125364 -t4>$g, ^S^fP 3414587 -^/^IB, ^BI1#fF 3454577 -^^i^^g, ^ffl 
3536757 ^iljfR&Df^H!)^^ 3539590 ^{i^mm IC ^,t^ $ t ^ <5 o 

m m m tt: 

So 
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R« 
I I 




[ I ] 



;!7yI/;n'-;l/7 5 /S^ U < Ii7 U -;U7!?;U,tC-;U7 ^ y S^:iti5fe-r'5K X 

sxiiM^n^^m^-s] •es^n'S'fb^!^ (fcfcu 9- (2-t kp^ 

iy-4, 4-v^y^;U-6-;t4^y-l-'>^o^+-t?>-l-'i';l/) -3, 3- 
i>^^Jl-2, 3, 4, 9-xh5b Ka - lH-+-y->f>- 1 - 9- 
(2-h KD + i/-4, f-;l/-6-:t+y- 1 -i/i?a/\+-fe>- 1 - 

-r^P) -5-y !> + •>- 3, 3-i^y^;l/-2. 3. 4, 9-f-h5h Kp-1H- 
+-9-yx>- 1 -^>SO'9- (2-t KD + ->-4-y ^;U-6-^+y- 
l-^^n/s+-tr>-l-^;U) -3-yf-;U-2, 3, 4. 9 - f- h ^ t Kp - 
IH - +-9- >x >- 1 - ^ >;J.|^ < ) ;(>^NPY}gJn:i^ffl>^Wt-'5 d ch^Mtti 
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^mMit^^ [I] It. NPYmKM^w-r-sz-cib. NPY i)<m^-t^^m. 
f-ji^M. -iyy^jum. sec -y^jm. tert-yf-jvm. ^yi-jvm. -rv 

'1^°+->S> y h + v/S. sec-:/h4-'>». h + ->S, tert-y h + -> 

r7>;-;i/sj tit. ^mmm^biKDT -jm'^imb. mi^7x 
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r7';-;U;^;U;frx;U7^ ySJ ili. iif27U-;bS^W^S7U-;i/^ 
rM7;i/+u>gj ili, ^^|^(2/j:(,^L6©iS$I4^Xii5>l!^^^cD7;'^+ 

y^. i/^u^y^yM. i/^^u^^^ym. 'y ^ xi^-:/^ yM. ^^-ir^ 

y^. t^vyym. :t^^ym. t^-\2y<ym^mj^-t^o 

«oi®y^u>a«^jg^i(-j:^XB$^x.bn^c«*Sti*U ^Rlif 
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mmnmmtbxi-i. i^mmmm. m.m^. mm^. ^^mm. ®mm 

Me-K [I] x^^M-^mm(o\t^m^^\z^m'i\z^7r.'t^tz^. 
^mmmx\t. ^^yi-y^^om.^^\t. umtLx-fk^ [i] \z^ 

i^>sj tLx\±. m^\tv') ^f-vym. xh5p<^u>s. ^ViJ'^^ 
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5o 

R\ R\ R'-BLUR'mtU^mmtbXli. ^R(i. R'RUR't^thiZ 

imrju^jmx^^. i}^'OR':&t/R'ii}<-mizfir,x^M.m^xii^m'^oi& 

R^XIiR«®M7>'U+;ugiUTIi. l?iRli:> j:.5^;ug. vy 

a hVUS, tert - ct |9»* L < li^ i5^;l'S^;6WJi 

R^S(y^*R''*^-*|{Cfj:oT|^gt^3g^^;UhiiiS^-r'5'<>-fe'>S^it5fe-r 

Y{i/t >^xitmmm=f^mir^i)\ / f- >mmmx$> So 

-^x^ [I -a] 
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[ I-a ] 



-flSiC [I-a] V^^tl6it^<^(Do-^. 1^{CR''*<7«y^Ii^T'*-?-Cs 

/ifc. 9- (2-t Ko + i/-4. 4--:;^y5^;l/-6-^+V-l-->^o^ 
+-fe>-l-^;U) -3. 3-i^p<5^;U-2. 3. 4. Kd-IH-:^- 

9- (2- h Kp + ->-4, 4- v>^f-;U-6-;t^V- 1 - •>:5' o^+-t? >- 
1 -5-y h + ->-3. 3-i^>^;l/-2. 3. 4. 9-x h^t Kp- 

9- (2- h KD + '>-4->f-;l/-6-;f+V- 1 -i/^pA.cj^-fey- i - 

-f^w -3-/i-j\y-2. 3, 4. 9--f i^^t Kp-lH-4^-9->x>-l-;^- 
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-Ik^ [II] 




[ II ] 



[III] 




[ III ] 



Z.tK^<0. [I-l] 




[^*^ R'. R^ R\ R\ XSiyfYliBtilE©jt?**W^-5] T'g^n^^b^tl 
mitmHi-^^ [I] T'S$n§*^B^^k^i^0 9-&^ j!:c|3©R^5^?>*R^;i)^ 

-wzfi-^x^^^^mmb^ R'WR'ib^-mM-ox-B^ [iv] 
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X 



[ IV ] 



J;c^M7;^+'J7=^>S^«1-§^^:^tf^ -^^ [i-i] vm^ti 

[II] -Vm^M^t^^t-^^ [III] T'^^n-S^b^l^iOKJC&li. 

-jlSiC [II] ■e^$n'S{l:^tii-t;i/|j:^UT> -iSc^ [ill] T^^ti 
1 ^ yunct ^ U 5 ^ * U < (i 1.5 ^ u 2.5 €-;Ufflo ^•c^f 



-I5xt [V] 



10 



rs 



25 




CHo CH; 



[ V] 



30 
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11 



-jiSiJ: [III] 



^ItiZjilO. [1-2] 



L^fp. R\ R\ R\ R\ R\ R\ x^uYimmoMm^m-r^] -e^^ti 
-^iu/A-oTTO^^,«-r^ji:^ti> B^^^ -isi^ [1-2] T^^n-s-fb 

[V] T'^$n^^l:^tlci:-j5S:iJ: [III] T^^nS^b^tlicDSfCli. 
Ms [V] -e^$ti5^l:^tii^;wcS^tT> [iii] vm^ti 
^it^'^^ 0.5 * ;l//d: I ^ U 3 * ;k t U < 1 ^ U 1.5 ^-^Uffl (, ntIt 

mmi^mmtbxit. m^i^m. mm. ji®?. mm. hjv^r. 




CH2 CH2 




[ 1-2 ] 
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[I - 2] 



CH2 CH2 

K*. R'. R^ R^ R\ R\ R\ xRofYiiHtjisosift^w-r'S] T^^n 
^^k^tiic. m^n^m-^^^^ztK^^^ -^m.-^ [1-3] 




[ 1-3 ] 



[xc*. R\ R^ R^ Yi\ xBco'YiiHiiie©«^w-r'5] -c^^n 
mKiY.m.'^x'h^^t^^^ m^. -m^ [1-3] x-^^ti^it^mom. 
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±lBs^s(i. mn. -^ic [1-2] X'^^ti6it^<^i ^Mznbx. m 

mmmmmx$>^o 

Rm^mit. mn. - loo'c/cci^u^a, ff* u< li-8o°c/j:l^Lo''CT' 
^>^o 

mxhic 

[I], [i-i]. [1-2] xii [1-3] oit^mt. m-^(DMi^m 
*^B^T-M-rs-^^ [II], [III] xii [V] xmtiMt^ut. 

- i ck 0 S!!ig-r S C cb ;&<T'# <5„ 

T NPY Jtin:y£tt^7K-r Ci{Cj;^)IiEBg$tiao 

thNPY YSS^i*;^-:]- K-r^cDNASe^iJ [ffll^i^f^ttSli W096/ 
16542 ^B^M#fl^] ^3iAi^iJ'-pcDNA3, pRc/RSV (fyeho 
SO'pCI-neo (yp^y/-^i^) \zi;xi--y^hfz, %C:>^fz 
^'^^^^-^ij^:^y>m%:^ izfu '>-x^ . ;f y . if . :^-«> 3 ^ 
>'l' • T;^x = - . • 1f-r x>7. • . if . zL±^7-.j K • Xx->y • ;i- 
y'7/^)ij (Proceedings of the national academy of sciences of 
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the united states of America), 84^^ 7413 H (1987^) #M] ^ffl 
l^T^tMiacOS-?, CHOJ^C^LM (tk-) (7 / V ij > - - tf jU 

ai^i; i/^y) izhy>xy:,,i; hU NPY Y5^^i^^mmm^ 

20. OOOcpm© n ^zr^^ KYY (7 V- A^iM) tt^iZ, Ty-fe 

^WfS (lOmM ^it-^ir:^i/^A^ imM 7 ^;^xyl/4-^-;^7y^ 

^'J h\ 0.1%^<<> h^->>, 0.5%BSA<£-#tr25mM Trisi^W, pH7.4) 
*T25U 2I^rBl'r>+^-;-->3>L/c^, ^5X7^;l/^-GF/C(IT 
•MUAio 0.3%BSA<£.^ti-50niM Tris«?S, pH7.4 ^::T»^^7y >v 

IfiM ^zt^^i KYYi?^TT«U i^Me^ P^] ^-f^-i KYYM^JI 
*tf ^«^k^tl0 5O%PllSM (ICsoM) [x^K^'J yo-^- 

(Endocrinolo&y), 131^, 2090H (1992^) #M]o ^CD^^, 1 
©^l:^t/©ICso{i{d:52nM ; ^JS^J280^I:^!^® IC5offili26nM ; I^MSO 
O^t^t/© ICbo mt 14nM T'i, fz^ 

KI±©|gS. *^0^©ik^tl{iNPY;{>^|^4t-'5^@©^B> m7L\mM 
ci:9 4'j3:^{cii-r§m^(c|!!^iHk-r5C<J:{cJ;f), BjfaE, 
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tmmmizj^^mti^^K -mKmuik^om^. ^Aisfcz-c??. o.i- 

lOOmg/kg^ i~SjclE]{c:J>i:rT. tfzMnik^om^lt. O.OOl- 
10mg/kg^l~|i[[a||c:^{:^Tt54-r'5©*Wt U\ 
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9- (2-b Kp^->-4. 4- v>y»;U-6-;f^V-l-■>^a/\^-{?■r■ 
;U) -6-y h^-> -3. 3--:^yf-;U-2. 3. 4. 9 -x 1-5 b Kp-1H-4^ 

2-t h + ->^>X7;l/x h K (500mg) .hi^^ K> 

(921mg) ^B^ie (3.3mL) SC/7j< (6.6mL) II.»U lOCCjCT mraTO 

-r^Ci:(Cj;J9. ^Sl^k^!^ (1.05g) =i:Mm^tLxmtZo 
15 Blaise- 198 °C 

'H-NMR (CDCI3) 6 :0.98 (3H. s). 0.99 (3H, s), 1.02 (3H. s). 1.12 

(3H, s). 1.92 (IH. d. J = 16.0Hz), 1.99 (IH. d, J= 16.0Hz). 2.33 (2H. 

s), 2.34 (IH. d. J = 16.5Hz). 2.40 (IH, d, J = 16.5Hz), 2.46 (IH, d, J = 

17.5Hz). 2.59 (IH, d. J = 17.5Hz), 3.77 (3H. s). 4.61 (IH, s). 6.56- 
20 6.62 (2H. m), 6.89 (IH, m). 10.41 (IH, brs). 

it^mzm^tmnm^. mimmmi tmrnizLx. iiM2~4icD>fb 

25 9- (2-h K p4->-4. 4-'J:^=f-jl-6-t^V-l-'>^a^^-\z- 

JU) -7-y h^'>- 3. 3->?y^;l/-2. 3. 4. 9--r h^h Ka-lH-4^ 
•»>-r>- 1 

llllj^238-240'C 

nmms 

30 9- (2-fc K n^->-4. ^-'J/i'ji.-a-yt^y-l-iy^a^^-^- 
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^l^) -8-y N^'>-3. 3->?y^;U-2. 3. 4. 9-7^ h5h Kp-1H-4^ 
illjt202-204''C 

5 9- (2-b Kp4^'>-4. 4- ':;yf^;U-6-;f4^V- 1 - >:^p^4-{?- 

;U) -3. 3--:;>y^;U-7--hp-2. 3. 4. Q-xh^h Kn-lH-^i^ 

at;^207-208''C 

10 6 - i>x.i-)\y T >y-9- (2-h Kp^->- 4. 4 - ^yl/- 6 4=- 

V- l->^»p/\4^- t?^;l/) -3. 3-v^y ^;l/-2. 3. 4. 9-x h^h Kp- 

15 T-yp^-g- (2-b Kp^'>-4. 4--:>^^;l/-6-^^V- 1 - •> 

i;u^^^^)V) - 3. 3-':^y ^;U-2. 3. 4. 9--r h^b Kp- IH-^n^ 
>-r>- 1 
ll!li;^259-263''C 

20 5-7;U;^p-9- (2-b Kp^'>-4. A-i> /"f-jX^-Q-t^V -\ - 

'>r>P^4^-b^;l/) - 3. 3-i?yf-;l/-2. 3. 4. 9-xh7b Kp-1H-^ 
1^>f->- 1 
ik;^ 214 -215-0 

25 5-b Kp^'> -9- (2-b Kp^->-4. 4-v^^f-;l/-6-:t4-V-l- 

>^PA>4^-t?^;U') -3 . 3--;?^f-;U-2. 3. 4. 9 -5=- h ^ b H p - IH -4^ 
•t>->x>- 1 

14^202 - 204 °C 
«^J9 

» 6-b Kp4^-> -9- (2-b Kp^'>-4. 4 - ^;l/-6 -;f 4^7 - 1 - 
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10 



15 



20 



25 



30 



y^u^Jr-^-jl) -3. 3-i^^f-;l/-2. 3. 4. 9 -7^ h 5 h Kp - IH -4^ 
1 -;j-> 
M246-248°C 
USS^^J 10 

6-JiH^->-9- (2- b Kp4^>-4, 4-v^^f-;U-6-;j-^V-l- 
•>j^p^^-t?-;l/) -3. 3- -:;^^f-;U-2. 3. 4. 9-7^h^b Kp-IH-4- 

111^175- 177 °C 
UMll 

9- (2-fc Kp4^-/- 4. 4-^y^;i/-6-;j-4^V-l-'>^p^4^-fe.r: 
-3, 3-':;^^^;l/-6 -7°P;f:^->-2. 3. 4. 9-xN^h Kp-1H- 

ili;^184 - 184.5 "C 
12 

6- ^>>:;;U;t^->-9- (2-h Kp4^'>-4. 4 - 6 
V-l-->^p^4^-tr-;l/) - 3. 3--:^>-5^yl/-2. 3. 4. 
lH-4^-t^>-r>- 1 

Hil.^ 196.5- 199 °C 
m^M 13 

7- ^Da-9- (2-b Kp^v/-4. 4 - -l^y f-;U- 6 V - 1 - -> 
^p^^-b-;l.) -3. 3-':?y f-;|/-2. 3. 4. 9 -f- H ^ b Kp - IH -^-H- 

1 

111^237- 237.5 "C 
14 

5- ;^pn-9- (2-h K p:^.>-4. 4 - ^;|/- 6 V - 1 - 
.^p^+-fe-;u) -3. 3--:>y ^;l.-2. 3. 4. 9-t- h5 b Kp- lH-4--<j- 
>x>- 1 

111^237- 238 "C 

mmn 15 

6- ^pp-9- (2-h Kp 4^-/-4. 4--^y^;U-6-;j-^V-l 
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14;^ 198- 199 °C 

8-^pp -9- (2-k Kp^v/-4. 4-':^^f-;l/-6-;t^V-l-^ 
r;rn/\^.|rj:. ;l/) -3. 3 - 2. 3. 4. 9-?" h Kp - lH-4^-|f 

>T>- 1 

'H-NMR (CDCI3) 5 : 0.99 (3H, s). 1.01 (6H, s). 1.12 (3H. s), 1.98- 
2.02 (2H. m). 2.34-2.39 (4H. m), 2.47 (IH, d. J= 17.1Hz). 2.59 (IH. 
d, J = 17.1Hz). 4.73 (IH. s), 6.95 (IH. dd, J = 7.4. 1.6Hz). 7.04-7.15 
(2H, m), 10.35 (IH. s). 
17 

5, 7-':;'^pp-9- (2-t Kp4^->-4. 4 - / ^jl^- 6 -Tj-^y ~ 
l-'>:^u^^'tr-M -3. 3--:?^^;l/-2. 3. 4. 9-^h3h Kp-1H- 
^1^>5^>- 1 

il!;^236 -237''C • 

mmm is 

7-7;l/^p-9- (2-t Kp4^->-4. 4-'J/^jl-6-7i-^y-i- 
•>j^p^4-tr-;l/) -3. 3-i^/^jU-2. 3. 4. 9 - f- h v h Kp - IH -4^ 
•t>->x>- 1 -Ti-y 

ii[i^232- 233.5 "C 

mmm 19 

6-yj\,ta-9- (2-h Kp^->-4. 4 - ^ ^jU- 6 -t^V - 1 - 
■>^a^4^-<?^;l>) -3. 3--:;y ^;u-2. 3. 4. 9-x b Kp- IH -4^ 

i!l!;^238-239°C 
ll]5I^J20 

5, 6-':^7;i/;fp-9- f2- b Kp4^'>-4. 4 - v?^ 6 V - 
1 - i/ p ^^-t? - - 3. 3 - 2. 3. 4. 9 - X h 3 b K P - 1 H - 
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ll!ll;;^233-234'C 

9- (2- b Ka^->-4. 4 - >^;;< ^;U- 6 -;i-4^V- l-U^a^^-t— 
Jl) -3. 3. 6- myf-;l/-2. 3. 4. 9-^^ b Kp- lH-^-»>f >- 
1 

ll!fe;^217-219'C 

9- (2- h Kp^->-4. 4-':?>^;l/-6-:t4^V - 1 -v-^D^^^-fe- 
^U) -3. 3. 5 - N'jy^;l/-2. 3. 4. 9-^ hy t Va- IH-^^y^y- 
1 

lil;i^238- 239.5 °C 

6-ju^jl-9- (2-h K a4'>-4. 4 - S?^ 6 -:t^ V - 1 - 
j^p^^-fe-;U) -3. 3 - y f-;P- 2. 3. 4. 9-7-h^h Kp-lH-^^j- 

Hl;^ 189.5- 191 "C 
IIM24 

9- (2- b H'p4^'>-4. 4--:^^ ^;U-6-;t-4^V- l-i/^vi^^-t- 
Jl) -6-^ 7>^pb';U-3. 3-S^yf-;l/-2. 3. 4. 9-T-h5b Kp- 
lH-^-t^>-r>- 1 

illl^^lll - 114°C 

mmM 25 

6- tert-7^f-;l/-9- (2 -b Kp4^'>-4. 4 - ^;U- 6 -^4^ V - 
,l-i/^p/\4^-b-;l/) -3. 3- i^;ti-jiy-2. 3. 4. 9-xh^b Kp-IH- 

Sll^208-209'C 
IIM26 

7- (2-b Kp^v/-4. 4 -»;y^;U-6-;f4^v- 1 -.>j7p/s4^.{r- 
>>U) -10, 10-v>^^;l/-l. 2. 3. 4. 7. 9. 10. 11 ^ b Kp - 8H - 
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iii;^207-209''C 

7- (2-h Kp^->-4. 4--::^^5^;U-6-;^4^V-l-v/^p/\4^-t?.r. 
-10. 10 - y f-;U- 7. 9. 10. Ka-8H-A;>>/ fd 

5 4^1^y-ry-8-;j-> 
ill,n^237-239°C 
IIM28 

9- (4. 4-i^ x.^jl-2-h Kp4^'>-6-^4^V-l-->^a/\^-{?- 
;U) -a 3-vx^; U-2. 3. 4. 9-xh^b Kp - lH-4-»>7">- 1 - 

14;^ 170- 172 'C 
IIW29 

9' - (5- h K p4^->-7-;^^7Xh°P [2.51 ^- 5 - 6 - 

^ju) -1' -;^^v-1 ^. 2'. 4'. 9' -^S5fa Kpxh-p r'>^pyp/s°>- 

15 1. 3' 

FAB -MS 363 (M + H) 

9' - (6-h Kp ^->-8-;j-^7Xep [3.51 y j-- Q - :r.y- 7 - 
-r -;j-4^v- r. 2'. 4'. 9' -^Kyb KPXb°P ['>^Pr^>-l. 
20 3' -3'H-^if 

ai!;^182- 187''C 
»^J31 

9' - (7-fa Kp 4^->-9-?i-^VXh°P r4.5l -j:.y-8-^ 
-r -;j-^v- 2'. 4'. 9' KpXh°p rv^p^yj^>- 

25 1. 3' -3'H-^-if 

M221 -223°C 

9' - (8-h Kp4^> >-10-;j-^vxh°P rS.Sl ^yf^-8-J:.y-9- 
- r 2'. 4'. 9'-^K5h KPXb'n [jy^g^^^:,- 

30 1. 3' -3'H-^-9->^>1 
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14;^ 192- 194 

mmm 33 

9' - (S-b Ka 4^'>- 10 -;i-^y- 3 -;j-^-<j-Xb°a [5.51 ^>^ti- 
8-x>-9-^;M -1 ' -^^.y-i'. 2'. 4'. 9' -^h^b Kp;^ep Ft^ 
5 hyt KPb°5>-4. 3' - 3'H -^-^^-t^vI 
llt;^227-23rc 

^mm3A 

9'- (6 - b Kp^->- 8-7^-^7;^ b°P [3.51 y 6 - 7 
J\^) -6' h4^->- r -:t^V-l'. 2'. 4'. 9' -5^ h b KPXb°P fv/ 
10 ^g-y^ y- 1. 3' - 3'H -^■^>^y^ 
Ml^ 174.5- 175 °C 
^t^M35 

6' -ji^;|/-9' - (6-b Kp^->-8-:t^V;^b°P [3.51 
J^>-7-^M -r - ;j-^y-i- 2'. 4'. 9' -^h^b KPXb°P fi/^ 
15 py^>- 1. 3' -3'H-^1f>x>1 
14^184- 185.5 °C 
Illffe^j36 

9' - (6-b Kp ^->-8-:t^VXb°P [3.51 y -}-- 6 - J^y- 7 - ^ 

-6' -y-?^;u-r -^^v-r. 2'. 4'. 9' -7^h^bKpxb°p r-> 

20 ^py^>-l. 3' -3'H-^-!^>7^>1 
il!;^210-212°C 
^«37 

5' -7;l/:tP-9' - (6-b Kp^'>-8-;j-4^VXb°p [3.51 7^-6- 

x>-7-^yi/) -r -t^v-r. 2'. 4' 9' -^s^b Kpxb°p r->>» 

25 PT'^V- 1. 3' -3'H-^-»>-r>] 
111^217- 220 °C 
IISIg^?tj38 

9- (4. 4-'Jx.^ jV-2-t Kp^i/-6-;i-^V-l-i/^p/\:^.<?.z. 
;U) -3. 3--:^x^; U-6-y^;l/-2. 3. 4. 9--7^h5b Kp-lH-^-«j- 
30 ^xV- 1 
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14^169- 172 °C 

9- (4. 4-'Jju^jl-2-t KP^->-6-;j-4^V- 1 -C/^p^^-t?— 
Jl^) -3. 3- ':?.3i^;l/-5-7;l/yf p-2. 3. 4. 9-7^ h^b Kp-1H-4^ 

M149- 150°C 

9- (4. 4 - v.3i»;l/-2-b Kp^->- 6 V - 1 - -> ^ P^4^-t?^ 
Jl) -3. 3- vJi^;U-6-y }>^->-2. 3. 4. 9-x h^h Kp-1H-^ 

ail;^172- 174''C 
Il5fe^j41 

9- (2-1 :: Kp4^'>-4. 4 - 6 -;f ^ V - 1 - •> ^ p^^-<?^ 
>>l/) -3. 3-':?>^;U-6--hp-2. 3. 4. 9--r h^fa KP-lH-4^-t^ 

§4^^220- 222 °C 
»^«J42 

9- (2- b Kp^->-4. 4- v?y^;l/-6-;r^V - 1 -y/^p^^-t?^ 
-6--f vyp;f::^->:;^;U7K-;l/y $ y-3. 3-i^^^Jl-2. 3. 4. 9- 
■r h-7b H p- 1H -4-tl->-r >- 1 -;t>g)» 

(l)6-y$y-9- (2-h Kp + ->- 4, 4-i^y f-;U-6->l-+V- 1 - 
i/^p/s+-fe^;l.) -3, 3-iy/i-j]y-2. 3. 4. 9 -r h ^ t Ko - IH - + 
1 -;t>©S3ig 

^Jjfe«'lj41-ef#t,nfc9- (2-h Kp4^'>-4, 4-':^^^jU-6-7i'^V- 
l-'>i^D^^-iz^j]y) -3, 3->^yf-;U-6-:^hP-2, 3. 4, 9-x h5 
t Kp-lH-+if>-r>-l-^y (1.3g) (20mL) -xh 

Kp7 7> (20mL) izmmU mt-y "TJl (40mg) ijK^^k^^-t;^ 
y A (160mg) '^llQ^xmUX'l.smmWUzo RmT^. SfEyl 
^1^!l{Ct&fD^{kTy^j:.'t7A7X^?^ (40mL) =^m^XmU-Vl\^mWUz 
=t^?§i«^igcE®5feU. SS*Mjcf-;u (200mL) iZX^lULfz. ^ 
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M^ISfD^^TK (200inL) ICT». Mvi/;?; i^"^ l^KxmMLtz'ik. W. 
^'TKmU^m^-t^Z.tK^^^ ^m\t^^ (400mg) ^^fetJj^iUT 

(2) 9- (2-h + 4->'y^;l/-6-;i-+V- 1 -'>^D^+-tr 
Jii;!/) - Q - ^ y-fuTf.^'ytl )V^::=.)VT I J -3,3-'^/ 2, 3. 4. 
9-x t Kp- lH-+-y->r >- 1 -tXDMit 

±I5Tl#t,tl/c6-T^ y-9- (2- t Kn + '>-4, 4-i:?>^;U-6- 
^+7- 1 -'>i;'p/\:^--tr^;U) -3, 3-v^^f-;l/-2, 3. 4. 9-f- hvh 
Ka- lH-+if>x>- 1 -;t> (llOmg) RO'x^ 9^;P7 ^ 7 h* U > 
(106mg) ^^DD;J^;UA{;:?§|iU^ OVizxi^ uomm-f V^ut'JU (113 

T?&f?L. fiSfD^K7K^:>- h >j -^7 A7K?§?S (20mL), {kl^XmQ-k^7}<. 
(20mL) (=T». 5itSf7^'^.«>.i7A(c:T^iiUfc?^. m^^Uz^ mm^-> 
^)-h^')\^tlv U^U-^Y^^-y ^- :g^^if-;u=2 : 1) {CTi|t 

iHU M^b^tl (56mg) <&»^fe7^;U7 7X<i:UTf#;^Co 

'H-NMR (CDCla) 5 : 0.99- 1.15 (12H. s), 1.28 (6H. d, J = 6.3Hz), 
1.96 (2H, d. J = 5.1Hz), 2.33 (2H. s). 2.50 (2H, d). 4.61 (IH, s). 5.00 
(IH. m). 6.65 (IH, s). 6.88 (IH. d), 7. 16 (IH. d). 7.27 (IH. s). 
IIM43 

6-^>yV;U7$y-9- (2 -h Kp4-^-4. 4 - f-;l/- 6 
V-l-i/^p>\^-t?-;U) -3. 3-y;<^;l/-2. 3. 4. 9--rh^h Kp- 

^M42 - (1) Tl^btlA: 6 - 7 = y - 9 - (2-h Kp + >>- 4. 4 - 
yf-;U-6-:t+y- 1 -■>:J'n^+-tj:^;l/) -3, 3 - 2, 3. 4, 

9-r h^h KP-lH-+-y->x>-l-;j-> (lOOmg) ^h°U v> (2mL) 
{^?§j5IU l-ai^;U-3- (3-i^ai5^;U7^y/phVl/) ;:7 7U^i^i' ^ K 
(75mg) (h^mSi? (40mg) ^»DX.TMMT' 1 B#llfflJ$L;^Co 

M^^^^-TO^i^^yi. (50mL) (cTi^n^L. m^m,i^%i- Y ^) ^ i^imw. 

(20mL), d>:C^T'laf^ft^7K (20mL) {CTWU vz-^; A{CT^ 
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®?x^;u=2 : 1) (;:T!iti!iu mMit^^ (30mg) mnmi^t bxmo 

ilil;^191 - 192'C 

e-zTu^-g- (2-h Kp^->-4. 4-:^>f-;l/-6-;f^v- 1 
;»p^4-tr-;l/) -3. 3->J,t^ji,-2. 3. 4. 9-xh5fc Kp-lH-4^1j- 

4-zra^-2-\i KD + i>^>XT;l/xt K(2.03g) (hv^^ K> (2.60g) 
(4mL) ISlWK (6mL) {C.ML. 100°C(C-C4B#MH^ Ufco 
•M^^^^UtX-m^^^U 7K (50mL) (lOOmL) ^tU^X 

^^btio "^mm^^muimymi- \^ 2^7mm (50mLx2) xm^uz 

■7h^^y^- (/^+■t^ > : g^g^xf^;l/= 3:1^1:1) \zxmm U M-ft 
^tl (447mg) ^-^IgfeT^yU^rXi LT|#/Co 

'H-NMR (CDCI3) 5 : 0.99 (3H. s), 1.02 (3H, s), 1.12 (3H, s), 1.14 
(3H, s). 1.93 (2H. d, J= 16.6Hz). 2.00 (2H. d, J= 16.6Hz), 2.33 (2H, 
s). 2.37 (2H. s). 2.46 (2H, d. J= 17.7Hz), 2.59 (2H. d, J = 17.7Hz), 
4.59 (IH. s). 6.86 (IH. d, J = 8.2Hz). 7.13 (IH. dd. J= 1.0, 8.2Hz), 7.19 
(IH, d. J = l.OHz), 10.34 (IH, brs). 

9- (2- b Kp4-->-4. 4-v^y f-;l/-6-;t4^V- l->/^p/\^4?ji 
^U) -3, 3->>^5";U-6- 7x-;U-2. 3. 4. 9--r b Kp- lH-4^ 

^t^>f•>- 1 -:i->cDmm 

^^MUxmihtifz6--yv^-9- (2-t Kp + '>-4, 4-i^^^;U- 
6-;f+7-l-.>i>p/\+4,j^;U) 3-i;p<f^;U-2. 3, 4. 9-7^ 
t Kp- 1H-+If>x>- 1 (127.6mg) ON -"^ ^;l/t°P U K> 
(2mL) ^Ig'N, hUX (v'^y-^ijx^T-b h» (0) 
P P t^JUAim^ (1 l.Omg), HJ - 2 - 7 ;U;f.X7 ^ V (12.6mmol), 
^ky^-t^A (24.0mg) SC>'7xx;l/h>J-/5^;UXX (0.15mL) g 

mm^Txmxizx. 2mmwuzo Ri^sm^mMutx}%i\iu 

x-T-;l/ (50mL) X^mU muy yitti ^ Ail^mm (50mL) 
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7jca^jc-x;u (50mL) x^mniLtzo "nmm^^Mxmm-^i^^^'y^ 

(^^•^y :mm^^J\^=3:l) fCTMU SH^k^t/ OO.Omg) «m 

'H-NMR (CDCI3) 6 : 1.00 (3H. s). 1.02 (3H, s). 1.05 (3H. s). 1.13 
(3H, s). 1.99 (2H. d, J = 2.2Hz), 2.35 (2H, s). 2.39 (2H. d. J = 2.2Hz). 
2.50 (IH, d. J = 16.5Hz), 2.62 (2H, d, J = 16.5Hz), 4.69 (IH. s), 7.02- 

7.05 (IH. m). 7.20 - 7.45 (5H, m). 7.53 - 7.60 (2H, m). 

9- (2- h Ka4^->-4. 4- -J / ^jl- 6 -yjr^V - \ - jy xu^^-^^ 
-3, 3-i^^f-;U-2. 3. 4. 9--r S^h Kp- IH-S-Tif^-tf 

3- t KD + ->h-'; i^y-2-i3J\,:f.^-yTJl7't K (190mg) t i^y K> 
(433mg) ^B^^ (1.5mL) SO'7X (3mL) lOO'ClZX I J^mmWUZo 

KXnmL^ (382mg) ^i^fe@ii^ch UT^i;^Co 

'H-NMR (CDCI3) 6 :0.98 (1.7H. s), 1.03 (1.7H. s). 1.05 (1.7H, s). 

1.06 (2.6H. s). 1.12 (2.6H, s), 1.13 (1.7H, s), 1.90-2.66 (8H. ra). 4.78 
(0.57H, s), 4.96 (0.43H. s), 6.98 (0.57H. dd. J = 4.6. 8.1Hz), 7.12 
(0.43H. dd. J = 4.7, 8.1Hz), 7.22 (0.43H. dd. J = 1.4, 8.1Hz). 7.30 
(0.57H. dd. J = 1.5, 8.1Hz). 7.99 (0.43H. dd, J= 1.4. 4.7Hz). 8.23 
(0.57H, dd. J= 1.5. 4.6Hz). 8.91 (0.43H, brs). 

9- (l-7-fe^yl/-2-h K a4^->ya/s^j:.;b) - 3. 3 - y 
4. 9--r h-3b Kg- lH -^Hj->-r>- L-;j-Vg)» 

3-7-fef-;U-4- (2-t Kp + '>7x^;U) - 3 - >- 2 > 
(473mg) t'J'/ F> (325mg) ^JiiS' y -;l.-7K (1 : 1) (6mL) 

(^+-tf>-Mai^;U) {cJ:*))|tSS!L. ^mit^m (271mg) ^fefeB^^i 



wo 99/15516 



27 



PCT/JP98/04314 



M109- 110°C 

9- (2- b Kp^'>-4. 4-':^^^;l/-6-;j-^V-l->^^p^4-{?— 
JU) -3. 3--^y^;U-2. 3, 4. 9-^ h^b Kp - IH - 10 -5^77 > h 

Z-ZjUij-Z^hOXTJl'fh K (1.99g) <i:v?y F> (4.00g) 
(15mL) SI>'7K (20mL) izBmU m''CKX2\^fmWbtZo KmU^^ 

ii^b^ti (3.05g) '^nm^tbxmtzo 

IIM49 

(4aS*, 9S*. 9aS*) -9- r2 - h Kp^'>- 4. 4 - >>y 6 

V - 1 - p/s4^-feji;U) - 3. 3 - 2. 3. 4. 4a. 9. 9a-^^^ 
b Kp- lH -^1f:/7^>- 1 -Tj-xomj^ 

9- (2- t Kp + i/-4. 4- v>y f-;U-6-;i-+V- 1 - •> ^ p ^N^-tr^ 
-3. 3-i^>5^;U-2. 3. 4, 9-x^^t Kp - IH -+-y->-f >- 1 - 
:t> (lO.Og) ^7^h7h Kp7^> (500mL) {C'MU - TS^CJCi^id L 
^c^, 7kMiti>-( V yf- JUT J\y^-^M.(D l.OM h;Ux>-/g^ (68.3mL) ^ 
:/JPX.. -78ViZX I mmWUZo Kftm^m^i^J'-JU (lOmD ^^JD 

^^•a*-c#sUx ^i£mmbtzo M'^titzm'^mzmwi^f-ji (2oomL) 

INlggJ (lOOmL) ^WUM^7K (50mL) TIi»:gfe^'#. ifEg^v 

M^b^ti (8.85g) =^m^^¥Btbxntzo 

14;^ 190- 191 °C 
IIM50 

(4aS*, 9R*. 9aR*) -9- (2 - b Kp4^->- 4. 4 - -^y ^;U- fi 

V - 1 - ^ P^^-tr-;l/) - 3. 3 - 2. 3. 4. 4a. 9. 9a 
b Kp- 1H-^1^>7^>- 1 -;j->cr>m| j^ 

^mm49xmi^tltz (4aS*. 9S*. 9aS*) -9- (2-b Kp4^v-4, 4- 
•:^^^;U-6-;f+V-l-.>^n^+-feji;l/) -3, 3- iyjt ^Jl^- 2. 3, 4, 



wo 99/15516 



28 



PCT/JP98/04314 



4a. 9, Qa-^s^-b-h Kn- IH-^f-^r >- 1 -:t> (80mg) <£-xh^t 
KD75>-^^y-;l/ (1:1) (4mL) JC?§j|?U 'J "t? h + '> K 
(14mg) ^to^50»C(CT4l^ra«J$L/Co gf£;yl^!^j:Mx^;U (20mL) 

(5.0mg) ^m^^'^^t brmtzo 

'H-NMR (CDCla) 6 :0.91 (3H. s). 1.03 (3H, s), 1.12 (3H. s). 1.19 
(3H. s). 2.00-2.53 (8H. m), 3.29 (IH. t, J= 10.4Hz). 3.90 (IH, td, 
J = 4.5. 10.4Hz). 4.16 (IH. d, J = 10.4Hz). 6.79-6.90 (2H. m), 6.95 (IH, 
m). 7.15 (IH, m), 9.14 (IH, s). 

M ± o m m m n 
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if ^ (D Ib H 

(1) -fSc^ [I] 




UTfcc^;l^M7>'^+'Jx>S<&ji^^b ; R'SC^'Ro^JiaiUT^ 7mm=f: 

7 7>'P+;p;l-+->a, i^m7;u+;i/7^ i&m7JV^^'y 
7^;;U;J{-;U7 ^ yS^L/< Ii7 -;U;^;U;if:^;l/7 ^ J&^mt?>i)\ X 

3, 4, 9-x h^h Vu-m-^^yy^y-l-ty, 9- 
(2-b h'v^i/-4. 4-i>;f^jU-e-t^V~l-:/^a^^-^y- l - 
-iM -5-/ h¥iy-3, 3-i^p(f->»U-2. 3, 4. 9-x h5h Kp-1H- 
+•t^>r>- 1 -;^->S.O*9- (2 - h Kd+'>- 4 - ^ f-;l/- 6 -;r+V - 
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lH-+-y->f->-l-;t>«<) Xli^©J^o 
(2) -JjaiS: [I-a] 



(4) R' RO'R^ i)^~mz fl o TS§^Iii=-*^:/Va LT ^ J; I «7 U >ST 

(5) R'Ro'R^ t^-m^u-ox^m^-Qh^mim i isieo'fk-^'^o 



(7) R'*<7.y^J[i:f-C*oT. 5fe-.©K^i4^T*,5gt*Ig2|S«0^l:^!^, 

(8) h + ->ST*>oT> 6fi['s©g^f*T-^<5lt*II2|5«6©-fk-^!^o 

(9) X tmmwPFxh ^m^m i tetio^b^tio 

(10) Ydv^>S-e^^it5jtrBi|B«8©-fl:m 

(11) -jlSi^ [I] 




CH3 



[ I-a ] 
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[I] 



SXIiM^l^^^mtS] T'^^tlS^b^tl (^c/cU 9- (2-t Kd4- 
i/-4. 4-^y^;l/-6-;i-+y-l-->^D^+-l?>-l->r>'P) -3, 3- 
i^y^>'U-2. 3, 4. 9-xh5t Kp- lH-+1^>x>- 1 9- 
(2- h Ka + '>-4, 4-i;yf-;U-6-;4-+V- 1 -i/^v^^-k>- 1 - 
-T;!/) -5-^ H4^>-3. 3-v?>^;U-2, 3, 4. 9-xh7h Ka-IH- 
+-9->-f >- 1-;*- >RC>*9- (2-h Ko + '>-4-y^;l/-6-;t4-V- 
l-v/^D/\+-fe>-l-^;l,) -3-yf-;U-2. 3. 4. 9-f-h^h Kp- 
IH >x> - 1 -;f >^|^ < ) Xli-?-cDie^W^M5>i:-r-5M^:/5^ 
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(12) -^it [I] 




[ I ] 



Mxiimmm'f'^M^t^] x^^n?>it^^ c/c/cu 9- (2-h kp+ 

■>-4. 4- v?^5^;U-6-5i-+V- 1 -i/:?D^^-fe>- l-^ryU) -3, 3- 
^;b-2, 3, 4. 9-T- t Kd- lH-+-!f>xy- 1 9- 
(2-t Ku + v'-4. 4-i^/f-;l/-6-;4-+v- 1 -•>:J7o'\+-by- 1 - 
-iJl) -5-^ h + ->-3. 3-i^y 5^;l/-2, 3, 4, 9-x h5t Kn- IH- 
+1f 1 -yfrySLUd- ,(2-h Ko + v-4-^f-;U-6-;^+v- 
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